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MEMORANDUM FOR FILE 

. - -  
A s t u d y  was made t o  d e t e r m i n e  t h e  i n s e r t i o n  cove rage  

f o r  an  Apol lo  S a t u r n  V Miss ion  p r o v i d e d  b y  a s h i p  l o c a t e d  a t  
l a t i t u d e  25O N ;  l o n g i t u d e  49"  W f o r  t h e  l a u n c h  az imuth  r a n g e  
o f  7 2 O - 1 0 8 ~ .  
t h e  Apollo 8 m i s s i o n  t h a t  had an  i n i t i a l  l a u n c h  az imuth  o f  72' .  

f i v e  l a u n c h  t r a j e c t o r i e s  f o r  l aunch  az imuths  o f  7 2 O ,  8 i 0 ,  g o 0 ,  
Y 3 / O  and 108" were g e n e r a t e d .  These t r a j e c t o r i e s  i n  t u r n  were 
combined w i t h  t r a c k i n g  s t a t i o n  i n f o r m a t i o n  i n  t h e  Bellcomm TRACK 
2 computer program t o  c a l c u l a t e  t h e  c o v e r a g e  p r o v i d e d  b y  these  
s t a t i o n s  d u r i n g  t h e  l a u n c h  phase and f o r  s e v e r a l  minu te s  a f t e r  
i n s e r t i o n .  

T h i s  was t h e  l o c a t i o n  o f  t h e  i n s e r t i o n  s h i p  for 

1 Using t h e  n e c e s s a r y  i n p u t s  f rom a n  MSFC document , 

The r e s u l t s  o f  t h e  s t u d y  were compared and found to be 
. 2 i n  ve ry  c l o s e  agreement  w i t h  MSC data  i n  t h e  a t t a c h e d  F i g u r e  1 

It was n o t  p o s s i b l e  t o  g e t  comparable  r e s u l t s  t o  e l e v a t i o n  a n g l e s  
o t h e r  t h a n  0' u s i n g  t h i s  method s i n c e  t h e  b a s i c  i n p u t s  a f t e r  
i n s e r t i o n  from t h e  MSFC document were n o t  t h a t  d e t a i l e d .  It 
c o u l d  r e a s o n a b l y  be  assumed t h a t  s i n c e  t h e  data a t  0' e l e v a t i o n  
a g r e e d  s o  c l o s e l y  w i t h  MSC o u t p u t  t h a t  t h e  data f o r  t h e  o t h e r  
e l e v a t i o n  a n g l e s  would n o t  b e  s i g n i f i c a n t l y  d i f f e r e n t .  

would p r o v i d e  more t h a n  t h r e e  m i n u t e s  o f  c o v e r a g e  a f t e r  i n s e r t i d n  
t o  Oo e l e v a t i o n  a n g l e  from t h e  s h i p  t o  t h e  s p a c e  v e h i c l e  f o r  all! 
l a u n c h  az imuths  from 72' t o  1 0 8 " .  ( I t  i s  presumed t h a t  t h e  key: 
h o l e  a s s o c i a t e d  w i t h  t h e  s h i p ' s  a n t e n n a ,  a ha l f  a n g l e  o f  a b o u t  
15O, would n o t  i n t e r f e r e  wi th  c o n t i n u o u s  communicat ions.  
keyho le  i s  r e l a t i v e l y  small and t h e  s h i p  c o u l d  be  maneuvered t o  
a f a v o r a b l e  p o s i t i o n  p r i o r  t o  a l a u n c h  window s o  t h a t  any gaps  
i n  cove rage  c o u l d  b e  a v o i d e d ) .  

The f i g u r e  shows t h a t  a s h i p  a t  2 5 O  N ;  49' W l o c a t i o n  

The 

Communications c o u l d  be accompl i shed  

'Enclosure  5 to Memorandum "AS-503 c f  O p e r a t i o n a l  
T r a j e c t o r y  A n a l y s i s  - Option 1 December Launch O p p o r t u n i t y , "  
f rom MSFC, d a t e d  September 2 4 ,  1 9 6 8 .  

2MSC da ta  t a k e n  from MSC I n t e r n a l  Note #68-FM-252. 4 
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f o r  t h e  f u l l  t ime p e r i o d ,  i . e .  from i n s e r t i o n  u n t i l  t h e  s p a c e  
v e h i c l e  was on t h e  h o r i z o n  and t h e  t r a c k  c o u l d  be d e t e r m i n e d  
u s i n g  te lemetered data f rom the  on boa rd  g u i d a n c e  computer .  Angle 
t r a c k i n g ,  however,  c o u l d  n o t  b e  per formed down t o  t h e  h o r i z o n .  
S u f f i c i e n t l y  a c c u r a t e  a n g l e  data would b e  d i f f i c u l t  t o  o b t a i n  
below a n  e l e v a t i o n  a n g l e  o f  3". 

F i g u r e  2 ,  t a k e n  f r o m  t h e  same MSC document showswhat  
c o v e r a g e  t imes  a r e  a v a i l a b l e  down t o  5" e l e v a t i o n  a n g l e  f o r  t h e  
f u l l  r a n g e  o f  l a u n c h  az imuths .  From abou t  74" t o  102"  l a u n c h  
a z i m u t h  t h r e e  minu tes  o f  t r a c k i n g  i s  o b t a i n e d  which i s  known t o  
b e  a d e q u a t e  f o r  o r b i t  d e t e r m i n a t i o n .  A t  t h e  ex t r emes  o f  t h e  
l a u n c h  az imuth  r a n g e ,  i . e .  from 72"  t o  74"  and  from 1 0 2 "  t o  108", 
t h r e e  minu tes  o f  cove rage  i s  n o t  a v a i l a b l e .  The w o r s t  c a s e  l i e s  
between 107" and 108" where t he  cove rage  t i m e  becomes l e s s  t h a n  
a minu te  and a h a l f .  It has been  s t a t e d  t h a t  one and a ha l f  
m i n u t e s  o f  t r a c k i n g  data above a 3" e l e v a t i o n  a n g l e  a f t e r  i n s e r -  
t i o n  may b e  s u f f i c i e n t  t o  de t e rmine  t h e  s p a c e  v e h i c l e  i n s e r t i o n  
o r b i t .  I f  t h i s  i s  so  t h e n  one s h i p  a t  25" N ;  49" W might  f u l f i l l  
t h e  a n g l e  t r a c k i n g  r equ i r emen t  o v e r  t h e  e n t i r e  r a n g e  o f  l a u n c h  
a z i m u t h s .  

2034-JPM-scs 

At tachments  
F i g u r e s  1, 2 
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